High-density lipoproteins decrease both binding of a polynuclear aromatic hydrocarbon carcinogen to DNA and carcinogen-initiated cell transformation.
Lipophilic carcinogens partition into the three major classes of lipoproteins potentially present in serum used as a medium supplement for cell culture. Different serum lots sequester differing quantities of the procarcinogen benzo[a]pyrene, dependent on the serum lipoprotein concentrations. In the presence of high-density lipoproteins a mutagenic benzo[a]pyrene metabolite was bound to cellular DNA at decreased levels when compared to cells exposed to the mutagen in the absence of high-density lipoproteins. Fetal calf serum with low levels of lipoproteins, specifically, high-density lipoproteins, is associated with efficient methylcholanthrene-initiated transformation of C3H/10T1/2 cells, while calf serum with a significant concentration of high-density lipoproteins requires up to a 500% increase in methylcholanthrene concentration to achieve similar levels of transformation in this mouse embryo cell line. When concentrated serum lipoproteins or purified HDL were added to fetal calf serum containing MCA at 1 microgram/ml, the C3H/10T1/2 transformation frequency was decreased compared to the transformation frequency achieved in the presence of 1 microgram/ml of MCA in fetal calf serum without supplementation. The results suggest that high-density lipoprotein partitioning of lipophilic polynuclear aromatic hydrocarbon mutagens from the cell culture medium may effectively reduce the concentration of carcinogen available for interaction with cellular DNA in vitro, which, in turn, may be associated with decreased carcinogen-induced transformation of cells.